Polyamines favor DNA triplex formation at neutral pH.
The stability of triplex DNA was investigated in the presence of the polyamines spermine and spermidine by four different techniques. First, thermal-denaturation analysis of poly[d(TC)].poly[d(GA)] showed that at low ionic strength and pH 7, 3 microM spermine was sufficient to cause dismutation of all of the duplex to the triplex conformation. A 10-fold higher concentration of spermidine produced a similar effect. Second, the kinetics of the dismutation were measured at pH 5 in 0.2 M NaCl. The addition of 500 microM spermine increased the rate by at least 2-fold. Third, in 0.2 M NaCl, the mid-point of the duplex-to-triplex dismutation occurred at a pH of 5.8, but this was increased by nearly one pH unit in the presence of 500 microM spermine. Fourth, intermolecular triplexes can also form in plasmids that contain purine.pyrimidine inserts by the addition of a single-stranded pyrimidine. This was readily demonstrated at pH 7.2 and 25 mM ionic strength in the presence of 100 microM spermine or spermidine. In 0.2 M NaCl, however, 1 mM polyamine is required. Since, in the eucaryotic nucleus, the polyamine concentration is in the millimolar range, then appropriate purine-pyrimidine DNA sequences may favor the triplex conformation in vivo.